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mm^^ mmm 

J^cfilC#:fti-SrX7t^^>^U F:j^>f >DDXX (XX) D mm^Xit 
BMcDT ^ jm^Mt>h. np^® 2M<^x^i#^£b^v^^-&*'?feS) (DN- 
5^Sg® D e> 5 N - t- S T ^ >^ N - 5^igg® D e> 1 

nv ymx^^. m^m 1 izmm.(D^^mmm. 
1 X i± 2 izmm(7>Mm^mm. 

^1 Xtt2lcfB«®^mo 

( Sttlf Globus acidocaldarius ) m^X&^W^^l :Xit2lzmM(D 
[M*^6] tafB^l^-;i/ziU ^m-^^^^Tb^, ^Mta(^>^l^-;i/— U > 

m^mmmfj^mt^ u r s 1x^2 izmm<DMmmmm. 

1 x« 2 izmm<Dmmmmm. 

8 o^®/ii;>, 8 ifi<^)h::^^s;?>s.tJ^8 4fi©>r y i/>(Di^®^^5S;< 

1 ffitE#¥ 09-3031471 
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[»#^1 1] »^]^9|a«©DNA$:-^^T'^SMg|x.^^^^- = 
[«^3^1 2] »*]^1 llcSH«®ffifi|;i/<^^5?-lcj:U?^iR«Kil$nfc 

[^^^14] »^^l-8©V^•rtl*^l^^Cffi«®^^X^i»^^l 3 

jv-vym. ^^-)]^^vymf}^^m^miJ^^mm^n^mmz^mitvi^^:L 

[0 0 0 1 ] 

:^mmit. T.'rU'^}^. rLifdry>, KU3-;k ^WrJ^l^. zfU-JVit 

m^M. mm^Ay=^y. mm^^)\y'^y^i^<D^mzii'oxmm^jt^^<^(Dmmii^ 
1? s mm^ zfiy-)v-vym^ ^m-r s mmmmmmm. ^^^$:n-F-rs 

[0 0 0 2] 

^i^invmrn^^mm^W-^mKO^^. -iVZfl/y (isoprene: 2-^^;i/- 
1, 3-zf^t^:r.y) ^r^i^^^fii: UT^-&^$ tlS^^g^il5[#v^„ rtie>®fb 
■^^li-f y:^l/y >f F (isoprenoid) , 5^;i/^/>r F (terpenoid ) , 
(terpene ) j^^fSClC J: U /\ ^ (hemiterpene, C 5 ) , ^ 
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J7'y\f^y (monoterpene,C 1 0) , irX^'T'^l/'O (sesquiterpene, C 1 5) 
^ V^J\/^y (diterpene.C 2 0 ) . •fe>l^^;i/^> (sesterterpene, C 2 5 ) 
, hU^;i/^> (triterpene, C3 0) , ■T-h^7^;V'<> (tetraterpene, C4 
0) fii}f.\Z.'^m^t\'^ . %^<D^^m%. ^nuym.'^l^W^ (mevalonate pat 
hway) SriST, ^ An 5 -HU tl. ^SttM^f V ^ V >#^T' 

VOt^— ;i/^y >^(IPP : isopentenyl diphosphate ) }&^-^^$ tl-S il 

[0 0 0 3] 

U >S6<Z)M'I4^'efeS V^^f-JX^y U >^(DMAPP : dlmethylallyl diphosph 

ate ) li!fe«^3j>;i/^>®1J->f h:?!j>f n>t LT^^jtiS^ry^^T^— ;i/T5=^— > 

>?f^n/l/ZlU >^(GPP : geranyl diphosphate ) , :^^y;i/z:y>^ (neryl diph 
osphate ) , :7 r S/;i/liy >^(FPP : farnesyl diphosphate) , >f'yZi.J\/>f 
^n;i/Ziy> (GGPP : geranyl geranyl diphosphate ) , >f'y~)\/-7ry\/%ly)\/ 
i:iy>^ (GEPP : geranyl farnesyl diphosphate) ^ ^^-^-^ \/—TulL^) l/W. ( 
HexPP : hexaprenyl diphosphate) , -^r^^ :^ l/n;i/Zl y >^ (HepPP : hep tap 
renyl diphosphate ) ^ifCD^^^^ttM-f y ^1^^ >f F^^-^-^Stl-S i:*^^e> 

[0 0 0 4] 

M^-^Mi^-efeSo 7T;i/:^i/;i/^y >^^^f^~;i/>5f9-;i/ziy >^^£i:*-ett 
j^y >^i/y-;i'5b^^^$tiSc z:ti?>ii:»-^i^tci^otrn y >^^^^#is<^y 

[0 0 0 5] 

3 miiE#^ 09-3031471 
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y >^ • ^f^— ;PZ1U . r~^r (archaea ) O^fflfiSM 

^^jt^T-aig-rSrH^^ry^^^^-r^^y > (lf^^>K2) (D^mmmi^tl^ 
[0 0 0 6] 

feSo -fe :^ i: UTliM^lC?):^^JiN>n/^> (juvenile hornome) , 

JV^yt.VXitmm^JV'^XDi^^lyVy'PB&m.LS^y^iU^y (trail ph 
eromone). m^Bimtolgflc^l^M^f i^-S-aS^^M^fi^^g-^fig^^tf ^ ^ >Ai: 

[0 0 0 7] 

x;r:7ai5^>, N3:7ain-;i/ (if^^>E) . :7>f n^>^> (tf^^>Ki) 
) ^'rh^^)\y^ym^<D^t^^X:^^o 
[0 0 0 8] 

rU;i/'(4 (ally lie) ^MT'feS i^"^ ^;i/T u U >5f^-;i/^U 
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•7 7;V:^t/)V-Vym. ^^:=-J\y^^—)\y-.Vym> >f'y~)\^Vy)\/%V)\^r^^) 

ifelCtJ^oT, Mx-li, y7J\^%i/)\^lL^)ym.'^l^Wm: (FPP synthase) ^>f^ — 
;i/>?f^-;i/^U ^^-^^^^CGGPP synthase) ^il'ill^litlSo 3^^E^-etCA^ 
T^Ur, T-=¥T(archaea) , ffi^fe, 7 t;1/:^^ 

[0 0 0 9] 

[0 0 10] 

— ^:7>f^>^ ( Bacillus stearothermophi lus ) jb^ ^^ft-fe^^W^^ tl^fi^^O 
■5^^5&^:*:J#«S:^^ai|gt bTl^jtStlfc [T.Koyama et al.(19 
93)J.Biochem. 113 ,355-363. 3 ^#fi^m®^^m 2 1 9 9 6 1-^] . ff^ 

( Sulf globus acidocaldarius ) jStt)^^^ — • -y- — ^:7>f (Th 
ermus thermophi lus ) (DM^^ti^^M^ tl [S.-i. Ohnuma et al.(1994) j. Bio 
1. Chem._269, 14792-14797 , ^fife 6 ^#ff ffil^^^^ll 3 0 8 1 9 3 7 

^#fFM^2 9 4 9 5 6#] . mm^^m\>^mmt)mm^tit^. 

[0 0 1 1 ] 

5 ffiliE4t^ 09-3031471 
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A • "tf — h h D tf^tj A ( Methanobacterium thermoautotrophicmn ) J; ^ 
^^^SLtJf-etl$:3~ K-^Sa-^d^J^J^-^it^tl [A.Chen and D.Poulter (1993) J.Bi 
ol. Chem. 268 , 11002-11007, A.Chen and D. Poulter(1994) ARCHIVES OF BIO 
CHEMISTRY AND BIOPHYSICS 314] , ^*®WI^'f^;^)^^^7bHC^4^TV^So 
[0 0 12] 

;>l^7/'?^7^U 't/Z^ - h Nnbf^bA ( Methanobacte 
rimn thermoautotrophicum ) ^^0:>'y y )\>Z1.'^) VW./ ^'y—Jf^^^'y —T^ 

n u ym^m ^ V ^ T Id;, mmf^^<D r ic gi b x^td^mmo^mm i^u^h 
;v:^^y)v-vym'^^mmmii0^i3m^^tix\f^^int^:k.m\fK 

[0013] 

Wi^ffi^ S V^ «{gpH®tt® S i: e> T - ^ r IC ^ V ^ T ^ ® # 
Jbj^WZTi: <7t2/^>^. • >^^Tn-9- — ^:7>f ( Bacillus stearothermoph 

iius ) mM(DyTjv:^i/}vziv ym-^^mm^mm-t^ztiizj: u^^^i?^u 

[0014] 

iit%\z^(Dmm^^^-t^Bmx-yT/i:^-yjmvym'^mmm^mmzi^m 
^it^m-^. ^m^-:^ ym^m.mm}lm^^J^^^Llt'tt\.p^±<D^^^ 
^n-ommx&^^iiif^m^^ii^. ^t^. j:mmizy7)v:^t/;i-vym^m 

6 ttiiiE#¥ 09-3031471 
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[0 0 15] 

>'»#ffi^JI (DDXX (XX) D) (gB^Jtfi, XliftSfiDT^ y^Sr^b. 

zif^® 2M®x^i#^L.&v^m-^;()'«fes, fii^TimD) (D 5 r ^ J m^m±miz 

[0 0 16] 

>^i/ri;i/^y ym^mmmti^^vr\^r=.!m^^^miyr^yrji^iy;v-v ym^ 

[0 0 17] 

^MM:^;i/jJ>n Ax • r ^> K;!7;i/^*U "i^X (S^ acidocaldarius ) (r>tf=y z:-)\> 

m(Dr^ jmmmm^i)^^Mm^nx\,^s>2^(or::^/'^^^ymv k^-y > 

©•9^., yp^^M®rxA^=Sr>^y K^t-O-gg^iH^rjI (DDXX ( 
XX) D) ©feasor ^ yiE^a, Xti^^#gB^rji (^r^ >'7fc«{W:^^e>N-7^ 

7 miiE#¥ 09-3031471 
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[0 0 1 8] 

mfpiz^^^-t^ry^^^'^^ymv y^]^^>(yDDxx (xx) d cmn^xit 

[0019] 

:^mm^tmmma)':^ly-J^y=lvym^mmmf)^mLx\^t=.mi^^uwvt^. y 

ym. ^^-j\yiivymiu^hm^mi)^^mm^ti^mmiz^mitL!^^:it^m 
Win-r&mmm.i 5i;Ar(D:/u:=^;v-vym(Dmm-^m^^^.-t^o 

[0 0 2 0] 

7^SB^fJiC«5 0(D^#M^*^^<5r i:*^J|Bi$tlTVN^ [A, Chen et al. 
, Protein Science Vol.3, pp. 600-607, 1994 ] „ t Zl tl 5 
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©p^, mimi^^Kr:^7^^^ymv ^y^\^:^^y'^^mmi tddxx cxx 
) Dj i^(Dmn^. x\t^M<Dr ^ jm^^t>L. 5t7»)/nF^®xxii#^eEL^ 
v>^-^*^fes) r i:7b^^e)tiTv>s„ 3&fe> mymmz^ tddxxdj t-^^ 

[0 0 2 1] 

— ^>^. ( Bacillus stearothermophi lus ) <Dy T )\/:^ i/ Jl/HV yi^ 
-^^WM. X-fe U e/T • :3-^>f ( Eschrichia coli) <Dy T J^^ i/ J}y:^V yM 
-af&MM^ -9"*)/ ^ -fe::^ • -fe l/fcTi/o: ( Saccharomyces cerevisiae ) Oy? T )l/ 

n/-^i/)\/lL'^) y^^lpStMM. — ^— D::^/Jf^ • ( Neurospora crassa ) 

<Dff'y—)\/ff=^—)\/^^)y^^^'mM. •b-^y7!jn^-fe::^--feHfe/n: ( Saccharo 
myces cerevisiae ) <D^^'^':fV—)\/r.'i)yW.^W^MM. ^^'^^ If 5)^1 -So 
[0 0 2 2] 

rtie>TX>'N°^=^f>^U K^-f > I $:^•r'5'ffiScD:/l^:^;l/- 
U ym^mmm\z.mm-t^z.iiff^x^^o 

[0 0 2 3] 

^^tfiic#:i5Et-ST>^/N°^^>^U K;*>r >DDXX (XX) D (M^JtpXli 

9 ttJ|iE#^ 09-3031471 
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^M<Dr^ jm^mt>L. :;t7^y 3p^® 2«C0X^±#^Eb^V^^-^Jb^^S) <DN- 
[0 0 2 4] 

K?!j;i/^U 'i^^^ ( Sulfolobus acidocaldarius ) ;i/llU 

^^^^^^-Srm^^^JisfiibTfflVNSc x;i/3i>nA:;^ - re^K5?j;i/i5fU^7X (Su 

Ifolobtts acidocaldarius ) ATCC No. 33909 i: UT, ATCCJ: ^ A#t"'5 i:*^ 

-e^Sc r®»^^<z)i^n-rL>^^^ii#M¥6-3 1557 2<z)^iffl»icl¥ 

MlCi3«StlTV\So GenBank ^©a^W^5='-^'<-:^'^*T^7-fe^y 

a>#-^D2 8 7 4 8 "^^11$ J3 *J , ^CD@B3^rj$:yn V^tl^^J£<^ 

[0 0 2 5] 

, 7 8fif®X L/:r— >, 8 0^CDAy>, 8 1 fif (D t i^'>SLtJ^> 8 4^©W 

bT/Xlis 4^<D'f yn>f 8 5fe©^^:r— >®r^cr ^ as 

1 0 ffiUi^^ 09-3031471 
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[0 0 2 6] 

3i—)V7^—yAx:^s i^(D\i:^^Vy-^u>( i/ycD'^it 

^M^^4 : 7 7^®7x:^;i/T^ — >-»^ni/>, 7 8 ^OD;:^ l/;^— 

^M^^5 : 7 7^c?)7x:^;i/T^ — >-*^Di/>, 1 %^<Dy.V:^~y-^^2. 

o 

[0 0 2 7] 

ym^mmm<Dm\^x\i^r=.m^^uw-t^z.}i^^-t. a^m^lt. _hi^5^ 
•to 

[0 0 2 8] 

1 1 miiE#¥ 09-3031471 
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•So :$imm(Dm^^ (DNA) tt. Mx.«SB^lI#^ : 1 iC^f^jf^® T ^ / 
^JS: n - Kf-S D N A ICSP^#^^^^M^I§^ P C R«g^(D^SSJC«£o 

[0 0 2 9] 

mmn. m7L\tf^z/'^y^ ' x-f^^jT. ( Bacniusu subtiius ) . mM^n^ 

^\^\tMM. M^\-l'^vilU^'^7. ( Saccharomyces ) MJCM 

•rS-tJ-yTtjn ^-fey?. • -fel/tfi/oi ( S. cerevisiae ) ^\£^r (Pichia) MicM 
-rStf^^rT • AX h U X ( Pichia pastoris ) . ^^f^ffi, T 

(A^ niger ) , mmm^m. m^\t-fj>(:=i(D^mmm. -mmm^oimm 

So 

[0 0 3 0] 
[0 0 3 1] 

1 2 ffiSEi^^ 09-3031471 
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•t^mm (MAli lac, trp, bla, Ipp, P^^ Pg^ ter, T7, 13;^: if ) JSA^lCt,, 

-e^xe)(Z)^M#: m^m^c uvs) ^5c^^lcfes:;/'n^-^-SB^JS:AX65lc 
m^hr=: m^ltt a c, t r c:&if) @B^lI*^^e>*lTfey, :*:5S^{C%^M-e 

TG*T'(Z)l®{|l;b^MilT'feS3i:l«^T'^S„ *fc3' Mlc^^^TSrlg^-T 
e)T^M $ tiT v^ -5 ) <D^>J^^ M^^mmizmm-t r i: a J: < ^ 

[0 0 3 2] 

ilA^T^S^ pMB fijf^^repulicon p B R 3 2 2, pBR32 

7, PKK223-3, pKK233-2, p T r c 9 9 n tr-iS[*^l^lJ: 

•t-Sic-plcafc^Li/bpUC 1 8, pUC19, PUC118, pUC119, p 
TV118N. PTV119N. pBluescript, pHSG2 9 8. p 
HSG3 96^, *fcpl bAm^(D repul icon^r^f o p A C Y C 1 1 7^p A 
CYC 1 8 4^, Se>lClip SC 1 0 l-»^Co 1 E 1-^R 1 F 0^:^ HtC fijf^ 

[0 0 3 3] 

GEX-3X^pMa 1-c 2 ® J: e) ^^i' - t;5pJMT?^*^^omi§#J|Sfi: 
LTMV^;t51^^(^>M:6^#IS¥6 - 3 1 5 5 7 2 {CfB«$*lT V^S„ 

J^/\(7)5t^^#AT'«, pUBllO (S i gma^t:)b^PjMR^) ^pHY 3 0 0 

1 3 aj|iE#¥ 09-3031471 
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o Zltl^^^' — ICO V>Tli Molecular Cloning (J.Sambrook, E.F.Fritsch, T 
. Haniatis^ Cold Spring Habor Laboratory Press ^ Cloning Vector 

(P.H.Pouwels, B.B.Bnger, Valk, W.J.Brammar ^Elsevier^^f ) "^^^itj-HU 

[0 0 3 4] 

LXi^m-^^^^mcD-:/^:^^ \^(DM,i^m^Ji^<^thXitpB s-S a cGGP 

y- ( Escherichia coli ) , AS/^XM (Bacillus) MlCMi--5^^%=fofaffl-^ 
-5^:i:;5)^l?^-5o 3©?^^^^%^^. m^lt Molecular Cloning (J.Sambrook 
, E.F.Fritsch, T. Maniatis^ Cold Spring Habor Laboratory Press ^^f^D 
NA Cloning Vol.l" III (D.M.Glover m IRL PRESS^fr) if IC|B«$ tlTt. 
CaC Ig i^'^zfu V:f=y7^ h^JC j; U^f e» 3i:**T'^So 
[0 0 3 5] 

[0 0 3 6] 

1 4 miiE#¥ 09-3031471 



8 — 213211 



So 

[0 0 3 7] 



A ; 


; A 1 a 




C ; 


; C y s 




D ; 


; A s p 




E ; 


; G 1 u 




F ; 


I P h e 




G ; 


: G 1 y 




H ; 


; H i s 




I ; 


; I 1 c 




K ; 


; L y s 


\ y vy 


L ; 


; L e u 




M ; 


; Me t 




N ; 


; A s n 




P ; 


; P r o 


; zfu y > 


Q ; 


; G 1 n 




R ; 


; A r g 




S ; 


; S e r 


; -fey > 


T ; 


; Th r 
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V ; V a 1 A^)ly 

Y ; Ty r ; ^Ui/y 
[0 0 3 8] 

nm<DmAm<orK jmn^^^i -e^b, Mx.ii8 4^®T^ y^i:8 
r^^m<Dmz\%r'^-yi)mA-^t\.r=.m^8A a 8 5 hi^-to 

[0 0 3 9] 

m?¥S&iRJ: yr^lKStlTVxS::/'^^^ K^^^-pBluescript II (KS+) ©Hi 
ndlll g|$^lCX;i/3i>n7tX • y^\^i:jfl^^)^y^ ( Sulfolobus acidocaldarius 

) \^^(Dff'y-)\y¥'^=-)\^-')ym^^mm mrsacGCPSiiiiis-r) 

n- — Lfco ;1CD:/^X^ KDNA^rpBs-SacGGPSi: 
•r-g>o S a c GOP SMfe^li, ^ ^ H-flfl-tT'X^S^B^^^X 

^XmK^if^mJCK^WIt3tl^^XW^^m# (PERM BP 
) (^)Xi/x U i/T:3 — ( Escherichia coli ) DH5a (pGGPSl) i: U 

[0 0 4 0] 

^fc, SacGGPS ite^(Dig^SSB^Jtt¥^ 6 ^^^f^MH 0 5 3 8 0 4-^ 
^Shin-ichi Ohnuma et al.(1994) The Journal of Biological Chemistry Vol. 
269, pp. 14792-14797 GenBank ^ if <Z)^^'»^t'- ^ ;^T?r -fe 

3 >#-^D 2 8 7 4 8 }il,x^jkm-^t\.xn^) . ^;^;}^^/^':^ • TSy F:3t7;i/^U ^ 

1 6 ffiSE^^ 09-3031471 
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7s (Sulfolobus acidocaldarius ) =bATCC No. 3 3 9 0 9fcLTATC 

miZ^^XS a c GGP S»'e^S:$^(^DNA$:#Sr h*>T'^<£>c 
[0 0 4 1] 

5? 1^:^-5^ K ^TT^if-Y > b-^fig b fee 

:/^>r*7-DNA(T78F, H8 1A) :5' - CATACTTTTTTCCTTGTGGCTGAT 
GATATCATGGATC - 3 ' (BB^fJ## : 3 ) 

DNA(T78F, H8 1L) :5' - CATACTTTTTTCCTTGTGCTTGAT 
GATATCATGGATC - 3 ' (SB^i#-^ : 4 ) 

:^^^V— DNA (F7 7Y, T 7 8 F, H8 1L) :5' - CATACTTATTTCCT 
TGTGCTTGATGATATCATGGATC - 3 ' (iB^J#-^ : 5 ) 

:/^>fT— DNA (F77Y, T 7 8 F, H 8 1 A) :5' -CATACTTATTTCCT 
TGTGGCTGATGATATCATGGATC - 3 ' (Ba^J#-^ ; 6 ) 

:/^>rv-DNA (F77Y, T 7 8 S, V80I, I 8 4 L, 8 4 P S 8 5 
) : 5' -GTTCTTCATACTTATTCGCTTATTCATGATAGTATT- 3 ' (Se^J## : 7) :5tt? 
5' -ATTCATGATGATCTTCCATCGATGGATCAAGAT - 3' (iiJ^J#-^ : 8) 
[0 0 4 2] 

(F77Y, T78S, V80I, I84L, 84PS85) (Z)#A 
JCtt 2 0®>j-U lJ5? ^ KSr^M Lfeo 5 ' - GTTCTTCATACTTATTCGCT 

TATTCATGATAGTATT- 3 ' (@B^JS# : 7 ) U =r 5? ^ 1/5^"^ K M V\^MM 3 

KIC, 5' -ATTCATGATGATCTTCCATCGATGGATCAAGAT - 3' (iB^J## : 8) 
(DytV ::i5i^Uyf^ KS:fflv^^MS:^Abfe. 
[0 0 4 3] 

Z.iX^<Dyi^ Uyt"^ y^lt. S a c GGP S(D 7 7 i^LCDy ai—jvy^^-y^ 7 8 

1 7 miiE#¥ 09-3031471 
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FfSn K>:^)^#A$4^TV^S(Z)^ci^^T, gffcJcfKPS^^B s pH 
l(D^W\3^ (5' TCATGA3' ) , E c o RV^e^gP^ (5' GATATC3' ) XI* 
CI a H^m3&. (5' ATCGAT3' ) d'^^A^tlS J: -3 ^CtS:lt$tlTV^§„ 
, B s p H I^msm©#A-ett=t K><?)^S©:t*bS a c G G P S il'fe^:!^^ n 

s t F p sm^^izmm^mfjmA^ti^ hLmmizMmmmmmm^f)mv <i¥ 

[0 0 4 4] 

7 0T:-ei o^K^?s^s^-5. 

1 Opmol//t 1 DN A 2 /ti 1 

1 Ox Kination^ftM 1 A* 1 

1 0 mMATP 1^1 
H 2 0 5 At 1 

tctll^. lOx Kination^®?Kld:. lOOOmM Tris-Cl (pH8.0), lOOmM MgC12 , 70 
mM DTTo 
[0 0 4 5] 

mmms. S a cGGPSa^^(Z)g^^Mg)#A 

mfeM2t?f^|gLit#:;^^-r"v'-DNA$:MVNTKu n k e im^ZX-oXUM 

mix^wki^tc'f'yT.^ ]^icmmmm^mAi^r^o Kunke im^noK:^r=. 

oTl±, SI@it*^^r^M^tlTV\SMu t a n-K^^y hS:MV>;t. m^^M^ 
Mu t a n-Kdp>y h^#(^|||g^»ic b ;t jb^o fee zf^::^^ FcDg^^MM-r 
L=fe>Ku n k e lfeST'^Sie^MttJ5i<> iKU ^ ^-if^M/iS^ (PGR 

[0 0 4 6] 

Mutan-K:3f^y htp<DizmMC J 2 3 6 $:3Jn>?. h-fe;ixi: UT:/^:^^ Fp 

1 8 ffifiE4t^ 09-3031471 
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B s - S a cGGP Sfp(D^^y^mt^^^^^iy':7^ty;V^mzm^Wit>':>r^ — 
— 2t:^DNA 0. 6pmol 

rn-y>y^®?^ 1^1 

>^^-fV-DNA^?K (IISgM2) 1 At 1 
H2 O ft^^^ 1 O M 1 iCf -5 

[0 0 4 7] 

fe^L, T — -U 200mM Tris-Cl (pH8.0) > lOOmM MgC12 , 50 

OmM NaCU lOmM DTT„ 

$^JC. 2 5 1 6 0=L=iy h<Di<immDN AVitS—^. n.- 

h®T4 DNA;}<U7t^--^S:in^> 2 5 2 ^^fflffi^-^^M/SSiirSo 

fefe'L, 50mM Tris-Cl (pH8.0), 60mMg|^T >^ A. 5 mM M 

gC12. 5mM DTT, 1 mM NAD, 0.5mM dNTPo 

3 /i 1 ©0.2M EDTA(pH8.0)$:An;i, 6 5X: 5^^mM-t^:r.iHZXiJ 

[0 0 4 8] 

ii]^M4. s a cGGP smm^<Dmmm^<DmA-^tir=.m^^^n^mmim 

IISfeM3 CO: y#iSUfcDNA^M&fflV^T> TIBCD J: e) LT Escherichia 
coli XLl-Blue /sCaClg ^JC J: U?^M«mb7tc #>I;^li, Xl^^r 

h n tK- 1/ - i/ 3 ymiZ J: o T % l^^®^^7b^» tl<&c ^3£m=fo Escherichi 
a_ coli XLl-Blue jeJ^^COMM^li J M 1 0 9 ^S:mVNT%)|^^©M:^*^#^ 

[0 04 9] 

CaClg ^lCj:-oT#e>tlfcJ^aSm^tt> ?^MKm#^^V-;?7-7?^€> 

1 9 miE#¥ 09-3031471 



8-213211 



±IH©^lCLT^e>tl^?^jR«SI#:®e>t>B s p H I, EcoRVXliCla 
I C[>V^-ftl*^®tJl^g|S^S: S a c GGP S3- KMi^tCitottil^MMp B s- 
S a cGGP S:/^X^ K5:^^b^o j^^^ bfcgil^MMp B s - S a cGG 
P S:^^X^ S a c GGP S^^^CD^MStlST^ yj^»lC^-t-<53 F> 

OD^MMS a c GG P Sa^^-^-^tfp B s - S a c GGP S:;^^J<.^ F*^fi?> 

o 

[0 0 5 0] 

T78F, H81A:5' - TTTTTCCTTGTGGCTGATGATATCATG - 3 ' 

(gB^J## : 9 ) 

T78F, H81L:5' - TTTTTCCTTGTGCTTGATGATATCATG - 3 ' 

cmmm^ : i o) 

F77Y, T78F, H81L: 5' - TATTTCCTTGTGCTTGATGATATCATG - 3 ' 

(iB^J#-^ : 1 1 ) 

F77Y, T78F, H81A: 5' - TATTTCCTTGTGGCTGATGATATCATG - 3 ' 

(iB^J## : 1 2) 

F77Y, T78S, V80I, I84L, 84PS85:5' -TATTCGCTTA 
TTCATGATGATCTTCCATCGATG - 3 ' (iB^J## : 1 3 ) 

: 5 ' -TTTACGCTTGTGCATGATGATATTATG - 3 ' (ge^J## : 1 4 ) 
[0 0 5 1 ] 

mmm4'^m^nr=.bm<D^mMis^zj^im(Dm^ms a c ggp sm^^^ 

?K (SOmM VymiJJ\yiy't7 2^mWW. (p^^.S). I0m}i /s hx^ / 

. ImM EDTA ) IC^^-fSc ^ tl L 4 t: lO.OOOr.p.m. , 1 0 

^mjt^mm^<D±m^ 5 51CT'1 2^^|^^aiSb:^i^®fi5RO::/'l/n;vziU>m 

2 0 ffi|E#¥ 09-3031471 
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m\%-rm(DBLm^WLi: ^ 5°c i s^mf^o^o 

[0 0 5 2] 

[1-^^C] -f y^>^::i;i/ZlU >M (ICi/mol ) 2 5nmol 

r u;HSz:i; >^ (>?f^n;nii; 2 5nmoi 

y U ^ (pH 5 . 8 ) 1 0 mM 

MgClg 5mM 

1 O 0 /tt g 

0-^2 0 0 itt 1 iC-r-So 

H/S^?lK{C||5FnN aC 1 S:2 0 0 A l^iDb, $ e> ICI ml®7Ktlftiy 

[0 0 5 3] 

5inl=gS*T'^i«i-r-&o rtliC, ;i^y-;i/2mli:7jf^h^'K>':t^7T^--fe' 

(2mg/iiil/K7^h^tt7*X7T3?-if, 0. 5Mi^^^bU'^7A (pH4. 
7) lml$:inx.3 VX^-eSJiU ^^-fbjSfcSSrtTJSjeJo o^tC, n ^ > 3 ml-e 

[0 0 5 4] 

TLCyi/-h:LKC18 (Whatman l&m > Ml§^^ : T-fe h>/;!K= 9/ 

2 1 ffiiE#¥ 09-3031471 
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-^^^4f_BAS2000 (^±^*7>r ;i/i^t±ig) IC ckoTSdftS'Kco^g?: 



2 2 
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[0 0 5 5] 

iS^J## : 1 
m^i<D-^t^ : 3 3 0 

f^m : 

: >^;Vii^n7'?X • 7i/ K^tJ^l/^U ( Sulfolobus acidocaldarius) 
:ATCC33909 

^m^mt>-tm^ : r::^A^^ymV K;*>r> (Asp-rich domain) 
#^Efifg : 8 2-86 
Met Ser Tyr Phe Asp Asn Tyr Phe Asn Glu He Val Asn Ser Val Asn 

5 10 15 

Asp lie lie Lys Ser Tyr lie Ser Gly Asp Val Pro Lys Leu Tyr Glu 

20 25 30 

Ala Ser Tyr His Leu Phe Thr Ser Gly Gly Lys Arg Leu Arg Pro Leu 

35 40 45 

He Leu Thr He Ser Ser Asp Leu Phe Gly Gly Gin Arg Glu Arg Ala 

50 55 60 

Tyr Tyr Ala Gly Ala Ala He Glu Val Leu His Thr Phe Thr Leu Val 
65 70 75 80 

His Asp Asp He Met Asp Gin Asp Asn He Arg Arg Gly Leu Pro Thr 

85 90 95 

Val His Val Lys Tyr Gly Leu Pro Leu Ala He Leu Ala Gly Asp Leu 

100 105 110 

Leu His Ala Lys Ala Phe Gin Leu Leu Thr Gin Ala Leu Arg Gly Leu 
115 120 125 

2 3 aill#^ 09-3031471 
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Pro Ser Glu Thr He He Lys Ala Phe Asp He Phe Thr Arg Ser He 

130 135 140 

He He He Ser Glu Gly Gin Ala Val Asp Met Glu Phe Glu Asp Arg 
145 150 155 160 

He Asp He Lys Glu Gin Glu Tyr Leu Asp Met He Ser Arg Lys Thr 

165 170 175 

Ala Ala Leu Phe Ser Ala Ser Ser Ser He Gly Ala Leu He Ala Gly 

180 185 190 

Ala Asn Asp Asn Asp Val Arg Leu Met Ser Asp Phe Gly Thr Asn Leu 

195 200 205 

Gly He Ala Phe Gin He Val Asp Asp He Leu Gly Leu Thr Ala Asp 

210 215 220 

Glu Lys Glu Leu Gly Lys Pro Val Phe Ser Asp He Arg Glu Gly Lys 
225 230 235 240 

Lys Thr He Leu Val He Lys Thr Leu Glu Leu Cys Lys Glu Asp Glu 

245 250 255 

Lys Lys He Val Leu Lys Ala Leu Gly Asn Lys Ser Ala Ser Lys Glu 

260 265 270 

Glu Leu Met Ser Ser Ala Asp He lie Lys Lys Tyr Ser Leu Asp Tyr 

275 280 285 

Ala Tyr Asn Leu Ala Glu Lys Tyr Tyr Lys Asn Ala He Asp Ser Leu 

290 295 300 

Asn Gin Val Ser Ser Lys Ser Asp lie Pro Gly Lys Ala Leu Lys Tyr 
305 310 315 320 

Leu Ala Glu Phe Thr He Arg Arg Arg Lys 
325 330 

[0 0 5 6] 

mm^^ : 2 

mmo>^-^ : 9 9 3 

2 4 miiE#¥ 09-3031471 
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mmoym mm 

M^iCDMM :Genomic DNA 
MM : 

: x;i/;}^n • Ti^ F?tj;i/3f*U 'i7>^ ( Snlfolobus acidocaldarius ) 
:ATCC33909 

^ (Asp-rich domain coding) 
: 2 4 6-2 5 8 



ATGAGTTACT 


TTGACAACTA 


TTTTAATGAG 


ATTGTTAATT 


CTGTAAACGA 


CATTATTAAG 


60 


AGCTATATAT 


CTGGAGATGT 


TCCTAAACTA 


TATGAAGCCT 


CATATCATTT 


GTTTACATCT 


120 


GGAGGTAAGA 


GGTTAAGACC 


ATTAATCTTA 


ACTATATCAT 


CAGATTTATT 


CGGAGGACAG 


180 


AGAGAAAGAG 


CTTATTATGC 


AGGTGCAGCT 


ATTGAAGTTC 


TTCATACTTT 


TACGCTTGTG 


240 


CATGATGATA 


TTATGGATCA 


AGATAATATC 


AGAAGAGGGT TACCCACAGT 


GCACGTGAAA 


300 


TACGGCTTAC 


CCTTAGCAAT 


ATTAGCTGGG 


GATTTACTAC 


ATGCAAAGGC 


TTTTCAGCTC 


360 


TTAACCCAGG 


CTCTTAGAGG 


TTTGCCAAGT 


GAAACCATAA TTAAGGCTTT 


GGATATTTTC 


420 


ACTCGTTCAA 


TAATAATTAT 


ATCCGAAGGA 


CAGGCAGTAG 


ATATGGAATT 


TGAGGACAGA 


480 


ATTGATATAA 


AGGAGCAGGA 


ATACCTTGAC 


ATGATCTCAC GTAAGACAGC 


TGCATTATTC 


540 


TCGGCATCCT 


CAAGTATAGG 


CGCACTTATT 


GCTGGTGCTA 


ATGATAATGA 


TGTAAGACTG 


600 


ATGTCTGATT 


TCGGTACGAA 


TCTAGGTATT 


GCATTTCAGA 


TTGTTGACGA 


TATCTTAGGT 


660 


CTAACAGCAG 


ACGAAAAGGA 


ACTTGGAAAG 


CCTGTTTTTA 


GTGATATTAG 


GGAGGGTAAA 


720 


AAGACTATAC 


TTGTAATAAA 


AACACTGGAG 


CTTTGTAAAG 


AGGACGAGAA 


GAAGATTGTC 


780 


CTAAAGGCGT 


TAGGTAATAA 


GTCAGCCTCA 


AAAGAAGAAT 


TAATGAGCTC 


AGCAGATATA 


840 


ATTAAGAAAT 


ACTCTTTAGA 


TTATGCATAC 


AATTTAGGAG 


AGAAATATTA 


TAAAAATGCT 


900 


ATAGACTCTT 


TAAATCAAGT 


CTCCTCTAAG 


AGTGATATAC CTGGAAAGGC 


TTTAAAATAT 


960 


CTAGCTGAAT 


TTACGATAAG 


AAGGAGAAAA 


TAA 









[0 0 5 7] 

SB^J1I# : 3 
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mm<DM-^ : 3 7 

m<Dm : -^m 
mm 

CATACTTTTT TCCTTGTGGC TGATGATATC ATGGATC 37 
[0 0 5 8] 
@B^J## : 4 
BB^J(D:53 : 3 7 
SH^rjCDM : 

CATACTTTTT TCCTTGTGCT TGATGATATC ATGGATC 37 
[0 0 5 9] 
mm^^ : 5 
mmcOM^ : 3 7 

mm 

CATACTTATT TCCTTGTGCT TGATGATATC ATGGATC 37 
iB^lI#-^ : 6 
mmO)^-^ : 3 7 

mmcDM : mm 
m(Dm : -:^m 

2 6 tiiiE#¥ 09-3031471 
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CATACTTATT TCCTTGTGGC TGATGATATC ATGGATC 



37 



[0 0 6 0] 

gB^J#-^ : 7 

m^mM^ : 3 6 

m^i<Dm : mm 
m<Dm : -:^m 

GTTCTTCATA CTTATTCGCT TATTCATGAT AGTATT 36 
[0 0 6 1] 

m^m^ : 8 

m^CD^^ : 3 3 

mmcDM : mm 

ATTCATGATG ATCTTCCATC GATGGATCAA GAT 33 
[0 0 6 2] 

m^m^ : 9 

mn(DM^ : 2 7 

m^S(Dm : mm 
mom. : 



2 7 
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mm 

TTTTTCCTTG TGGCTGATGA TATCATG 
[0 0 6 3] 
iB^J#-t : 1 0 
@H^J<Z);S$ : 2 7 

mn 

TTTTTCCTTG TGCTTGATGA TATCATG 
[0 0 64] 
@2^J## : 1 1 

mm<D^^ : 2 7 

mm(Dm : 

: 

mm 

TATTTCCTTG TGCTTGATGA TATCATG 
[0 0 6 5] 
@B^J## : 1 2 

mm<D^^ : 2 7 

mm(Dm mm 

TATTTCCTTG TGGCTGATGA TATCATG 



27 



27 



27 
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[0 0 6 6] 

mm^^ : 1 3 

m^i(D^^ : 3 3 

m^s^m : mm 

TATTCGCTTA TTCATGATGA TCTTCCATCG ATG 
[0 0 6 7] 

mm^^ : 1 4 

BH^JCDS^ : 2 7 
@B^J®M : mm 

m<Dm : 

TTTACGCTTG TGCATGATGA TATTATG 
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[01] 

mut. ^m':fi^-j]^:=^'jym^^mm(Dmm (i) ~ (v) , mmzry^^^ 

F^-Y> I, Sr5^-t0T'^So mmt^^ -J\^^'^=-JVIl 

V ym^^Bm<Dr ^ JWtM^^i^BL. ATGERPYRS t^ Arabidopsis thai 
Jana, LAI 5 778. p tj: Lupinas albus , CAGERD I S. tji Capsicum a 
nnuum_, ATGGPSRP. tj: Arabidopsis thaliana , GGPS-pep ttSulf 
olobus acidocaldarius ^ SPCRT. pep It. Rhodobactor sphaeroides ^ R 
CPHSYNG. tj: Rhodobactor capsulatus . EHCRTS. p e l±Erwinia_he 
rbicola , MXCRTNODA tji Myxococcus thai i ana , NCAL3. pepti 
Neurospora crassafijfj®*)® ^a^-^o -etl^'tlCDT ^ >^ ^iE^J®:feMlClH«S 



>(y^=LK-t/3yUm^^-t. S a cGGP Slt^mW(D^'^~)V^^~JVll 



y^m-to ^sf^M^^-e&So ®tfiori. itmm<D^v iyy. s. f. i±y 
r.vym> z^TJi^^iyJvvym. ^^~;i^^-a^ziv ym. >f'y—}\^-yr)\^% 

i/;i/^U >^©flJiU ^M-fbfCj: y^J^-rSo S a cGGF S\tm.Wm(D>f=y—)V 



[02] 



[03] 



3 0 
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<m^mm • ^mmm> 

u^^xit^m 

i^mxitmm^ 
[i^^xit^m^ 

mmxitmm^ 

[&:.^Xli^m] 
[f^SA] 

mmxitmm^ 
i&^xit^m^ 



000003207 

mmm&mw h a ^ bt i 

*«A 

100077517 

*»A 

100087871 

*»A 
100088269 

:^^lfP^E^/PfHTB5#l# £^yFg3 7g^fcf 

*0A 
100082898 

MMmm^m/r^^rB 5#i # ^^^53 Tggif 



1 
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m m A m M m 



i^SO## C000003207] 
1. ^^^BB 1990^ 8^270 
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